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The earliest civilisations used many 
engineering concepts.... 


A long time ago, about 10,000 BC, 
there was home science ... 


. and even appropriate technology 
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....who conducted experiments in harmony by 
plucking strings. When there was a simple ratio 
like 2:3 and 1:2 between the lengths a and b, 
the tune was pleasant 
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Look here: Suppose Achilles and a tortoise run 
a race, with the tortoise having a ten-cubit 
start. By the time Achilles covers that 
distance the tortoise would be a little ahead; 
when Achilles covers that, the tortoise would 
advance a little further. — : 

^5o Achilles can never catch up with the ' 
tortoise 


Greece produced many thinkers and scholars: 
like Pythogoras (582 - 497 BC) 


but physics - a 
scientific 
method that 
attempts to 
explain nature 
based on a set 
of laws - 
probably did 
not exist till 
the time of 
the Greeks 


With more complicated ratios, the results were 
not harmonious 


/ These 
/ Pythagoreans ) MK 
are crazy ***- 


Zeno, a contemporary 
of Pythogoras, 
nearly proved 
that motion is 
impossible 
(Zeno s paradox) 
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^/^Probably 
you're ahead 
of your times 


Democritus (~ 400 BC) tried to resolve Zeno's 
paradox by suggesting that matter is not 
infinitely divisible 













After his education in Alexandria, Archimedes returned 
to Syracuse, his native place, and epjoyed the royal 
patronage of Hieron 



His law of 'Floating Bodies"* and the story 
of 'Eureka" are too famous to be retold 



* Book by 
Archimedes 


He was the first to develop the principle of 
statics in his book on the equilibrium of planes* 


.... and a long 
enough rod. Til 
move the Earth! 



Ha! 
that's 
a lot 
of 

words! 
What 
about 
moving 
a ship? 


The story goes that Archimedes actually pulled 
a sheep ashore with pulleys and levers 



* The first conscious application of 
the superior knowledge of physics 
to gain a military advantage 


After Heiron, 
his grandson 
Heironymus 
became the king. 
During the 2nd 
Punic war 

(218 B C), seeing the 
success of the 
troops of Carthage, 
led by Hannibal, 
Heironymus broke 
his treaty with 
Pome and sided 
with Carthage. 

This led the Romans 
to lay seige on 
Syracuse 


It is said that the war machines made by 
Archimedes kept the Roman General 
Marcellus at bay for more that two years 



By 30 BC, Egypt was a Roman province having lost much of its 
glory. Among the few more geniuses it produced was Hero* who 
made the first steam engine* 












He also constructed the siphon and wrote books 
on mechanics and catoptrics. His views on vision 
reflected the thinking of those days 



Light is emitted 
by the eye and is 
reflected by 
objects 


Another great Alexandrian was Ptolemy (127-151 AD) 
who believed the Universe was concentric with the 
Earth at its centre. We now know he was wrong 



He also studied Optics, especially the 

Ptolemy conducted an experiment and 

process of ref raction 

carefully noted the angles x and y.... 



Refraction helps you to see the coin in (b) because 
light bends on crossing the boundary of water 



.... but failed to 
arrive at the f ormula 
connecting x and y 


The law 
sine x 
and 
sine y 
is a 

constant. 
It's now 
called as 
Snell's 
Law 
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Ha! Ha! I 
found it 
fourteen 
centuries 
later! 


After Ptolemy, Europe was in 
turmoil. The Roman empire fell, 
leaving mutilated kingdoms... 
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W. Snell 
(1591-1626) 



j Don't 
jump in 
time! 


r Hey! ^ 
What's 
happening^ 


Shh! the ) 
dark ages , 
v are here/ 


Arabian tribes swept through the 
Byzantine Empire and occupied Egypt in 
640 AD. They preserved and transmit- 
ted Greek science to Renaissance Europ 


The Renaissance was not really a rebirth for science. 
Europe was dominated by religious zealots 
































































































































He also performed a series of 
optical experiments at this time 

T White light is 

split into Seven | 

colours by a / 

prism; . { 


A single colour, 
however, is transmitted 
unchanged 
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PRISM 1 


PRISM 2 


PRISM 


- .And a second 
prism can combine 
it back - 


PRISM 1 


PRISM 2 


SCREEN 


These 

experiments 
brought 
Newton fame 
and honour 
(Cambridge 
professorship 
in 1669, FRS 
in 1672) and 
also life long 
enmities, for 
example with 
Hooke 





Newton concluded (wrongly!) that light 
consists of speeding particles 



Reflection is just the 
bouncing of particles; 
refraction is due to greater 
pull on light particles 


It was Huygens who was responsible 
for an alternative theory 



Since sound travels round a bend 
while light does not..,. 


Newton rejected Huygen's 
idea starting another bitter 
controversy 



It was Edmund Hailey who made him 


see reason.. 


Newton s’ Principia' represented the climax of the scientif ic revolution 
started by Copernicus - a milestone in the history of mankind 






























































The exact law 
describing an 
electrical force 
between bodies 
was discovered 
by Charles 
Augustin Coulomb 
(1736 - 1806 ) 


He devised a torsion balance to 
measure small forces 
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metal 




Meanwhile, a shy, recluse, also discovered this balance'and the law 


He went further 


But never published 
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.... and thus 
calculate the 
mass of Earth 


At this time electricity was produced by rubbing some 
materials together But some fish could be better 


Galvani noticed that frog legs twitched when kept in touch with two metols 




The votaic piie made life easy 
for experimentalists.... 



....and brought honours to Volta/ 
in the court of Napoleanl ( 


KEEP UP 
THE 
. GOOD 
twORKL/ 



( The 
Emperor 
likes 

^.him { 






































































































































































































































Just like seeds ^ 

Thomson's 
model of 
the atom 
kept both 
positive 
and 

M 

negative 

charge 

together 




' Q 0 
+ 0 

.Q + 0, 


Smooth 
distribution 
of +ve charge 


- ve charge 
stuck in it 


sTHOMSON’S ATOM 


If I hit the atom with 
an alpha particle..,. 
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.... the scattered path of 
the alpha particle will tell 
me about the atom.... 


ffrv* 


Rutherford examined the scattering 
of alpha particles by metal foils 
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THE 

MADDENING 

DETAILS 

A: Source of 
alpha particles 
B- Metal foil 
S: Scintillating 
screen 

M: Microscope 
R: Rotating 
cavity 
C : Coffee 


The result was sensational 


EXPECTED: 


SMALL 

DEFLECTION 


OBSERVED: 


TOTAL BOUNCE 


LARGE DEFLECTIONS 


R, 

FOWLER 


- ve charges 
in orbit 


+ve charges at centre 










































Further 
complications 
led to 
better 

understanding 

First, 

Sommerfeld 

introduced 

elliptical 

orbits 





M. 50MMERFLED 
(1868 - 1951) 


Of course! 

I always 
told you so 



7 , \ _ n 

There can be both \ j 


circular and *■ — ^ 


elliptical orbits to r _ 

S4ii 

the same energy J 

V. >/ 



KEPLER 


For n = 1, one circular 
orbit for n - 2, one 
circle and three 
ellipses... 





Then came "Pauli’s 
exclusion principle" 


l/lf/f ITJ. 


You can't put 
more than two 
electrons in 
each orbit 


bit J 

^4 



W. Pauli 
(1900 - 1958 ) 
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Indeed Pauli could! 


It took sometime for more def inite answers to emerge 
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